AEROMAGNETIC SURVEY AROUND SYOWA STATION, ANTARCTICA (2) FLIGHTS NO. 6-10 BY JARE-21 by Kazuo SHIBUYA
AEROMAGNETIC SURVEY AROUND SYOWA STATION, ANTARCTICA 
(2) FLIGHTS NO. 6 - 10 BY JARE-21 
Kazuo SHIBUYA 
(National Institute of Polar Research, Itabashi-ku, Tokyo 173) 
1. Introduction 
This second report summarizes the logs, observed total 
intensity data and short-period time variation during Flight 
No. 6 - 10 by the 21st Japanese Antarctic Research Expedition 
(JARE-21). The main characteristics of the survey, format of 
digital tape compilation and the observed total intensity data 
for Flights No. 11 - M2 are already given in the first report 
of SHIBUYA(1984), and the overlapping description in the 
outline of the survey and data is excluded from this report. 
2. Outline of the Flights No. 6 - 10 
Flights No. 6 - 10 were designed to cover the Llitzow-Holm 
Bay. Since the VLF/omega positioning was found ineffective, 
dead reckoning flight was made from one control point to 
another control point, making the triangulation network. 
Figure 1 illustrates distribution of such control points and 
Table 1 lists the coordinate values which were mostly read from 
the 1:250,000 topographic sheet of Liltzow-Holm Bay. Each 
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flight had 3-4 flight hours and the data acquisition was made 
at a sampling interval of 1.2 or 2.0 seconds. 
3. Flight Log 
Table 2 shows the flight logs for Flights No. 6 - 10. The 
explanation of the flight log is given by taking Flight No. 6 
as an example. The first column is the control point. It is 
taken usually at the highest point in the small exposed rock 
areas on the coast or on the islands in Llitzow-Holm Bay. The 
departure time or the pass time through the control point is 
considered �o have in most cases 10 s uncertainty. For 
example, PC-6 departed Syowa Station at 0842:00 LT for Kuzira 
Pt. with controlling 265 ° magnetic course. The distance 
between the above two points is 8 7. 5 km and the estimated 
elapse time was 28 minutes by the flight speed of around 100 
kn. The estimate time of arrival (ETA) was 0910:00 LT, while 
the actual time of arrival (ATA) was 0907:00 LT. The 
difference between ETA and ATA gives the measure of uncertainty 
in the actual flight speed which was caused by the unknown 
factors such as wind speed, etc. The flight height was 
controlled usually 1500 ft above sea-ice level and the aircraft 
was in most cases found to come closely over the pointed 
control point by a continuous adjustment of the heading by the 
pilot. The degree of the straightness of the flight course is, 
however, not known quantitatively. The uncertainty in the 
height control is at most 100 ft - 150 ft. When actual time of 
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arrival and departure time at the same control point give the 
same clock time like Rundvagskollane, it means that the 
aircraft passed through the point changing its magnetic course. 
If they are not equal like Kuzira Pt., Austhovde etc., it means 
that the aircraft re-entered the control point after a circular 
flight. 
4. Total Intensity Data 
The main characteristics of the survey and the data 
acquisition system are summarized in Table 2 and Fig. 2 of the 
first report. The clock time and the total intensity value are 
output sequentially at the rate of sampling time. The acquired 
data on a digital cassette tape were re-formatted by using 
HITAC-10II and HITAC-M180 at the National Institute of Polar 
Research, and they were stored in one volume of open-reel 
magnetic tape with 20 sequential files. Table 3 reproduces 
compiled raw data format and Flights No. 6 - 10 are stored in 
the 6th to 10th files. There is no additional edition except 
re-formatting for the IBM-compatible 9 track computer. Table 4 
gives the compiled line-printer output of raw data. The first 
column shows the sequential data number, and the second to 
sixth columns correspond to Flight No. 6 to No. 10, 
respectively. The explanation of the raw data is the same as 
given in Fig. 3 of the first· -report and not mentioned here. 
The clock data is recorded to the digit of one second. Since 
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the sampling rate is not a round number of second, there is a 
discordant tare in the increment of the clock data. 
5. Diurnal Variations 
The Japanese Antarctic Research area is covered with the 
auroral zone and the diurnal variation of the geomagnetic field 
is likely to become large with short-period fluctuations. The 
geomagnetic three components H, D and Z at Syowa Station are 
recorded on a dot-pen analog monitor recorder and on a digital 
magnetic tape. Figure 2 shows copies of such monitor charts 
for quick-look of quietness during each aeromagnetic survey 
flight of Flights No. 6 - 10, where the clock time indicates 
universal time. Table 5 reproduces the specifications and the 
file list of the synthesized diurnal variations which cover the 
flight times of each survey. The copies in Figure 2 are edited 
with the courtesy of the World Data Center-C2 for Aurora, 
National Institute of Polar Research. The print-out of 
compiled diurnal variations is not given here. 
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Fig. 1. Control point for aerornagnetic survey in the 
Liltzow-Holrn Bay. 
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* tentative name 
Latitude 
69 ° 42'00"S 
69 ° 37'25"S 
69 ° 52'40"S 
69 ° 02'27"5 
69 ° 44'30"s 
69 ° 38'45"S 
69 ° 39'40"S 
69 ° 38'00"S 
69 ° 52'35"S 
69 ° 20'36"S 
70 ° 03'47"5 
69 ° 44'20"S 
69 ° 23'50"S 
70 ° 06'20"S 
69 ° 01'12"S 
69 ° 49'32"s 
69 ° 57'12"5 
69 ° 00'22"S 
69 ° 16'40"5 
69 ° 55'47"S 
69 ° 43'02"s 
69 ° 58'35"5 
69 ° 12'40"S 
69 ° 59'30"S 
70 ° 01'54"S 
Longitude 
37 ° 46'55"E 
38 ° 23'48"E 
38 ° 55'45"E 
39 ° 15'll"E 
37 ° 58'00"E 
38 ° 50'40"E 
37 ° 04'00"E 
39 ° 16'50"E 
37 ° 12'10"E 
37 ° 35'36"E 
38 ° 54'09"E 
38 ° 13'05"E 
39 ° 29'00"E 
39 ° 01'25"E 
39 ° 27'00"E 
39 ° 08'00"E 
38 ° 53'20"E 
39 ° 35'24"E 
39 ° 24'30"E 
38 ° 52'4l"E 
38 ° 58'22"E 
38 ° 47'34"E 
39 ° 27'15"E 
38 ° 24'00"E 
38 ° 49'45"E 
Station coordinates are mostly read from 1:250,000 
Map of Liitzow-Holm Bay. 
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Fig. 2-1 
Flight No. 7 
Fig. 2-2 
Fig. 2. Monitor records of diurnal variations of 
three-component (H, D, Z) geomagnetic field for the 5 
flights in Table 2. 
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Fig. 2-3 







Table 2. Aeromagnetic survey flight logs (Flights No. 6 - 10). 
Flight No. 6 (0830-1230LT, October 27, 1980) 
Estimate Estimate Actual Magnetic 
Control Departure Distance time of time of time of course Altitude Remark 
















Kuzira Pt. 09 07 40 
42.8 14 09 21 40 09 22 218 3000 
60 R. 09 24 
41. 8 14 09 38 09 36 008 3000 
Austhovde 09 40 
50.0 16 09 56 09 56 30 138 1500 
Yomogiri I. 10 00 
13.8 5 10 05 10 04 30 195 3000 
Rundvagskoll ant: 10 04 30 
19.0 6 10 10 30 10 10 40 270 3000 
Strandnebba l O IO 40 
18.8 6 10 16 40 10 16 40 199 3000 
Oku-hyoga R. 10 18 40 
18.8 6 10 24 40 10 24 50 019 3000 
Strandnebba 10 24 so 
41. 0 13 10 37 50 10 38 019 1500 
Austpynten 10 40 20 
36.3 11 50 10 52 10 10 54 188 1500 
Azuki I. 10 55 30 
42.8 14 11 09 30 11 08 40 335 3000 1 km leftside 
Berrnabbane 11 08 40 
35.5 12 11 20 40 11 18 10 289 3000 
lnnhovde 11 19 30 
30.8 11 30 11 31 11 31 30 092 3000 
Austhovde 11 31 30 
18.8 6 11 37 30 11 38 10 150 3000 
Nesholmen 11 38 10 
14.8 5 30 11 43 40 11 42 30 056 1500 
Kuzira Pt. 11 42 30 
5. 1 2 11 44 30 11 44 30 150 1500 
Austpynten 11 44 30 
64.0 21 12 05 30 12 06 090 1500 
Ytr!.!hovdeholm1.m 12 06 
23.3 8 12 14 12 15 10 058 1500 
Syowa Station 12 15 10 (arrival) 
...... 

















Syowa Stat ion 
7 (0825-1145LT, October 29, 1980) 
-
Estimate 
Departure Distance time of 









08 53 10 
29. 6 10 
09 00 10 
77. 3 26 20 
09 24 30 
40.3 *13 40 
09 37 40 
41. 8 13 50 
09 St1 40 
18.0 6 
10 03 40 
41. 3 14 
10 17 10 
25.8 9 
10 28 10 
50.0 17 
10 43 10 
23.3 7 30 
10 50 20 
41. 3 14 
11 03 20 
78.8 26 20 
11 29 40 
15.5 5 
11 34 50 (arrival) 
Estimate Actual Magnetic 
time of time of course Altitude RE!mark 








S 308 1500 
09 03 10 09 00 10 210 1500 
09 26 30 09 24 30 3 10 1500 
09 38 10 09 3 7 40 214 3000 by VLF/omega 
09 51 30 09 54 40 188 :moo 
10 00 40 10 00 40 120 3000 
l O 1 7 40 10 17 10 017 1500 
10 26 10 10 27 159 1500 2 km northsi de 
10 45 10 10 42 20 318 1500 
10 50 40 10 50 20 111 1500 
11 04 20 11 03 20 002 1500 
11 29 40 11 29 40 110 1500 
11 34 40 11 34 50 114 1500 
Flight No. 8 (0900-1230LT, November 5, 1980) 
Estimate Estimate Actual Magnetic 
Control Departure Distance time of time of time of course Altitude Remark 










m s 235 1500 
Hjartoy Is. 09 41 
53.5 18 09 59 09 58 266 3000 
60 R. 09 58 
35.3 12 10 10 10 10 104 3000 
Rundvagskollane 10 10 
40.8 13 50 10 23 50 10 23 330 3000 - Nesholmen 10 23 
N) 29.3 10 10 33 10 34 210 2000 
I 60 R. 10 37 
42.5 14 30 10 51 30 10 52 070 1500 
Einstodingen 10 52 
28.0 9 30 11 01 30 11 01 293 1500 
Nesholmen 11 01 
50.5 17 40 11 18 40 11 17 015 1500 arrived 7.5 km 
Kaname I. 11 19 westside, then 
77. 5 26 11 45 11 45 160 1500 flew to Kaname I. 
Hjartoy Is. 11 45 
68.3 23 20 12 08 20 12 10 045 1500 
Benten I. 12 10 
15.5 5 12 15 12 16 119 1500 




























15 10 50 
15 19 so 
15 37 30 
15 55 
16 24 


































Estimate Actual Magnetic 
time of time of course Altltude Remark 
arrival arrival (degree) (feet) 
15
h l4m308 15h l0
m
50
8 265 1500 
15 20 10 15 19 50 324 1500 
15 33 so 15 33 20 077 1500 
15 58 15 55 241 3000 
16 21 16 22 30 131 3000 
16 32 16 32 30 015 3000 
16 40 20 16 39 131 3000 
16 46 30 16 46 240 3000 
16 56 16 57 015 3000 
17 10 17 09 10 087 3000 
17 25 30 17 24 045 1500 
Fligh t No. 10 (1630-1930LT, November 27, 1980) 
Sl cours e (302 ° magnetic cours e) 
s tart 17





S2 course (122° magnetic cours e) 
s tart l 7
h
2J







S3 course (302° magnetic cours e) 
start I7
h4lmJ0S through 185 R. 17
1147mQQS end ]7
h54m00S 
S4 cours e (122° magnetic cours e) 
I 
start 17







85 course (296° magnetic course) 
s tart l8
hl6
ml0S through Vesleknausen 18
h l9m30S 





Table 3. Compiled raw data from aeromagnetic survey flights by JARE-21. 
1. Specifications 3. File constitution 
tape length 1200 ft file number file name flight number data point 
density 1600 bpi FTOl No. 1 4213 
data code EBCDIC 2 FT02 No. 2 4080 
labelled or unlabelled standard labelled 3 FT03 No. 3 3277 
volume serial name AER021 4 FT04 No. 4 4245 
record format fixed block 5 FT05 No. 5 4507 
record length 18 bytes 6 FT06 No. 6 7327 
block size 1800 bytes 7 FT07 No, 7 8163 
8 FT08 No. 8 9251 
2. Record constitution 9 FT09 No. 9 8341 - 1st 2nd 10 FTlO No. 10 4 713 
K IF IA IB IC ID IH K IF IA IB IC ID Alt_ A2 A2 A2 A2 A2 A4 A4 AZ A2 A2 AZ AZ 
11 FTll No. 11 3799 
'"""'-I e::::. 100th 
l� I�--------��� I K I IF I IA 1 IB I IC I ID I IH A4 A2 A2 A2 A2 A2 A4 
12 FT12 No. 12 5208 
13 FT14 No. 14 9366 
14 FT15 No. 15 3116 
RECFM= FB, LRECL=18, BLKSIZE =1800 15 FTMl M3 4638 
16 FTM2 M4 6226 
K data count 
17 FTM3 Ml 4240 
IF index 
18 FTM4 M2 4757 
IA day 
19 FTYl Yl 7636 
IB hour 
20 FTY2 Y2 7169 
IC minute 
ID second 
IH total force data 
Table 4 .  Total intensity data of Fl ights No . 6 1 0 . 
FLIGHT NO 6 FL IGHT NO 7 FLI GHT NO 8 FL I GHT NO 9 FL IGHT NO 1 0  
0 2 7  � H H  0 0 19 85)37 ft 't t,, 3,4 • 1 • 1 2  0 5 l H O n  0 00 1 7  B2 
on e 3 7 3• 0 ozq esHn . .  �32 9 1 •  l• 0 � l "' 40 ?t+ 0 on 1 7  534  
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0 2 7  8 3 7 4 5  0 029 8 5 3• 5  4fr63-'t 5 9 H2 S  0 0 5 1 •• 0 , S  0 
on 1 7  54S 
02 7 8374 7 0 0 2'1 e 5 3• 7 fl.4 6 3 5  5 9 1 42 7  0 0 5 J U O H  0 
0 2 7  1 7  �., 
1 0  on 8 3 7 u  0 029 8 5 348 ••1>37 5 9 1 42 9  0 0 5 J•• O}fl 0 0 2 7  1 7  5 4 9  
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